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[0001] This application claims the benefit of Korean Patent Application No. P2000-81416 filed 
in Korea on December 23, 2000 and Korean Patent Application No. P2000-83105 filed in Korea 
on December 27, 2000, which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention relates to an electro-luminescence device, and more particularly, 
n to an electro-luminescence device that is adapted to improve thermal conductivity and have a 

fc=# 

□ 

iU simplified fabrication process. 

□ 

^ DISCUSSION OF THE RELATED ART 

! I 

[0003] Recently, various flat panel display devices reduced in weight and bulk have been 

Li ■ 

iQ developed that are capable of reducing the disadvantages of a cathode ray tube (CRT). Such flat 

Q 

P panel display devices include a liquid crystal display (LCD), a field emission display (FED), a 
plasma display panel (PDP) and an electro-luminescence device (ELD). 
[0004] In particular, an ELD typicdi>r has a structure inwhich^electfodes m attacn^ia lo-^acrf- 
side of an electro-luminescent layer consisting of a hole-transporting layer, an emitting layer and 
an electron-transporting layer. The ELD has been highlighted as a next generation flat panel 
display, owing to its characteristics of wide viewing angle, high aperture ratio and high 
chrominance. 

[0005] Such ELDs are classified for the most part into inorganic ELDs and organic ELDs, 
depending on their material. An organic ELD has an advantage in that, because electrons and 
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holes make a pair when electric charges are injected into an organic luminescent layer provided 
between a hole injection electrode and an electron injection electrode and emit a light upon their 
extinction, the organic ELD can be driven with a lower voltage than the inorganic ELD. Further, 
the organic ELD can be not only formed on a transparent substrate having a flexibility like a 
plastic, but it also can be driven with a low voltage, of less than about lOV, in comparison to the 
PDP or the inorganic ELD. In addition, the organic ELD has a relatively small power 
consumption and an excellent color sense. 

[0006] ELDs can also be classified into passivation ELDs and active matrix ELDs, depending 
on their driving system. 

[0007] Hereinafter, a conventional ELD will be described with reference to the accompanying 
drawings. 

[0008] Generally, an ELD includes a transparent electrode formed on a transparent substrate, 
an electro-luminescent (EL) layer provided at the upper portion of the transparent electrode, a 
metal electrode formed on the EL layer, and a seal cover plate joined with the transparent 
oppositely at the upper portion of the metal electrode. 

[0009] First, a passivation ELD includes a transparent electrode having a stripe shape and 
arranged in a line at the transparent substrate, a protective filinlonned"oirtlirratire p^^ 
ELD, including the transparent electrode, an EL layer in which a hole-transporting layer, an 
emitting layer and an electron-transporting layer are disposed, a cathode electrode taking a stripe 
shape and crossing the transparent electrode on the EL layer, a seal cover plate attached with a 
supporting fihn formed from a semi-transmitting fihn containing a moisture-absorbing agent, and 
a sealant for oppositely joining the transparent substrate with the seal cover plate. 
[0010] The active matrix ELD will be described with reference to Fig. 1 below. 
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[001 1] As shown in Fig. 1 , the active matrix ELD includes scanning lines and data lines 
arranged on a transparent substrate 1 in a matrix including pixel areas. Switching devices 2b are 
provided at intersections of the scanning lines and the data lines. Pixel electrodes 2a are 
electrically connected to the switching devices 2b and are provided at the pixel areas. A 
protective film 10 is formed at the entire surface thereof, including the pixel electrodes 2a. An 
electro-luminescent (EL) layer 3, including a hole-transporting layer 3a, an emitting layer 3b and 
an electron-transporting layer 3c, is disposed on the protective fikn 10. A metal electrode 4 is 
formed on the EL layer 3. A protective film 5 is provided over the metal electrode 4. A seal 
cover plate 7 contains a moisture-absorbing agent 8 and is attached wi th a supporting film 9 
formed from a se mi-transm itting fil m. A se alant 6 joins the transparent substrate 1 and the seal 
cover plate 7. 

[0012] Each switching device 2b consists of a thin film transistor. Herein, each pixel electrode 
2a is used as an anode electrode while the metal electrode 4 is used as a cathode electrode. At 
this tune, the seal cover plate 7 and the transparent substrate 1 are joined to each other with 
sealant 6, which can be, fo rexample^anepo^ resin t herebetween at a place sealed with an 
inactive gas such as, for example, nitrogen or argon in accordance with a general encapsulation 
method. 

[0013] The EL layer 3 and the metal electrode 4, which are formed of a metal, react with 
oxygen in water or in the and are easily oxidized, thereby causing the device to deteriorate. 
Therefore, moisture is removed by the moisture-absorbing agent 8, and the seal cover plate 7 and 
the transparent substrate 1 adhere to each other by means of an adhesive 6 under an inactive gas. 
At this time, nitrogen which is a type of inactive gas, is injected into a space defined by said 
adhesion of the seal cover plate 7 to the transparent substrate 1 . 
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[00141 The seal cover plate 7 may be formed of, for example, of a glass, a plastic or a canister. 
The moisture-absorbing agent 8 is formed of a fine powder containing,, for example, BaO, 
CaCOj^zeolitCj^icagelo^^^ fine powder is put in the seal cover plate 7 and is 

attached with the supporting fil m 9, which m ay be, for example, paper or Teflon. Herein, it is 
important to form the moisture-absorbing agent 8 flatly and evenly. 

[0015] However, heat is generated upon driving a panel of the ELD. Becuase it is not easy for 
the conventional seal coyer plate 7, using a metal canister or a glass, to exhaust such heat, the 
characteristics of the device deteriorate. Also, because it is not easy to exhaust heat fi-om the 
center of the panel if a portion of the panel is enlarged even though a metal canister is used, the 
characteristics of the device fiirther deteriorate. 
^ [0016] Moreover, a thin seal cover plate is used to manufacture a display model of more than 5 
^ inches because the use of metal canisters is limited due to production costs. Since such thin seal 

s 

f I cover plates have low thermal conductivity, they fail to exhaust heat generated upon driving the 
panel of the ELD. Further, the thin seal cover plate becomes a thermal conduction patii through 
nitrogen in a state filled with a nitrogen gas to accumulate said generated heat in die tiiin plate 
having a low thermal conductivity and to residue the heat in a state sealed fully by an adhesive. 



□ 
□ 



n 



□ 



Such heat results in the deterioration of the EL device. 

SUMMARY OF THE INVENTION 
[0017] Accordingly, the present invention is directed to an electro-luminescence device tiiat 
substantially obviates one or more of the problems due to the limitations and disadvantages of 
the related art.. 
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[0018] An object of the present invention is to provide an electro-luminescence device that is 
adapted to improve thermal conductivity and have a simplified fabrication process. 
[0019] Additional features and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 
by the structure particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 

[0020] To achieve these and other advantages and in accordance with the purpose of the 

p present invention, as embodied and broadly described, the electro-luminescence device 

O • • . 

m according to one aspect of the present invention includes a transparent substrate; a plurality of 

B 

pixel areas including a plurality of scanning lines and a plurality of data lines formed on the 

^ transparent substrate; a plurality of pixel electrodes formed on the plurality of pixel areas; an 

electro-luminescent layer formed over the plurality of pixel electrodes; a metal electrode formed 

5 on the electro-luminescent layer; a seal cover plate for sealing the electro-luminescent layer; a 
6 

1=4 sealant for adhering the seal cover plate to the transparent substrate; and a heat-exhaustmg layer 
formed on the metal electrode. 

[0021] ~ In another^spect of the present invention, theelectto^luminescence deWeTMtrdes a' 
transparent substate; a plurality of pixel areas including a plurality of scanning lines and a 
plurality of data lines formed on the transparent substrate; a plurality of pixel electrodes formed 
on the plurality of pixel areas; an electro-luminescent layer over the plurality of pixel electrodes; 
a metal electrode formed on the electro-luminescent layer; a seal cover plate for sealing the 
electro-luminescent layer; a sealant for adhering the seal cover plate to the transparent substrate; 
and a heat-exhausting layer formed on the seal cover plate. 
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[0022 J In yet another aspect of the present invention, the electro-luminescence device includes 
a transparent substate; a plurality of pixel areas including a plurality of scanning lines and a 
plurality of data lines formed on the transparent substrate; a plurality of pixel electrodes formed 
on the plurality of pixel areas; an electro-luminescent layer over the plurality of pixel electrodes; 
a metal electrode formed on the electro-luminescent layer; a protective film formed on the metal 
electrode to prevent exposure of the nietal electrode; and a heat-exhausting layer provided on the 
protective film. 

[0023] In yet another aspect of the present invention, the electro-luminescence device includes 
a transparent substate; a plurality of pixel areas including a plurality of scanning lines and a 
plurality of data lines formed on the transparent substrate; a plurality of pixel electrodes formed 
on the plurality of pixel areas; an electro-luminescent layer over the plurality of pixel electrodes; 
a metal electrode formed on the electro-luminescent layer; a seal cover plate formed in a plane to 
seal the electro-luminescent layer; a metal thin film provided on the seal cover plate to smoothly 
transfer heat; and a sealant for adhering the seal cover plate and the metal thin fihn to the 
transparent substrate, said sealant having a space for injecting an inactive gas. 
[0024] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory gmd"a-e"inteliaeaio^6vide fiffth^^^^ 
explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] The accompanying drawings, which are included to provide a fiirther understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
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embodiments of the invention and together with the description serve to explain the principles of 
the invention. 

[0026] Fig. 1 is a section view showing a structure of a conventional electro-luminescence 
device. 

[00271 Fig. 2 is a section view showing a structure of an electro-luminescence device according 
to a first embodiment of the present invention. 

[0028] Fig. 3 is a section view showing a structure of an electro-luminescence device according 
to a second embodiment of the present invention. 

[0029] Fig. 4 is a section view showing a structure of an electro-luminescence device according 
nj to a third embodiment of the present invention. 

5 [0030] Fig. 5 is a section view showing a structure of an electro-luminescence device according 
to a fourth embodiment of the present invention. 

[0031] Fig. 6 is a section view showing a structure of an electro-luminescence device according 
to a fifth embodiment of the present invention. 

d 

h [0032] Fig. 7 is a section view showing a structure of an electro-luminescence device according 
to a sixth embodiment of the present invention. 



m 



[0033] Fig. 8 is a section view showing a structure of an electro-luminescence device accoraing 
to a seventh embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0034] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
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[00351 Referring to Fig. 2, there is shown an active matrix electro-luminescence device (ELD) 
according to a first embodiment of the present invention. 

[0036] The ELD includes scanning lines and data lines arranged on a transparent substrate ! 1 
in a matrix that includes pixel areas. Switching devices 12b are provided at intersections of the 
scanning lines and the data lines. Pixel electrodes 12a are electrically connected to the switching 
devices 12b and provided at the pixel areas. A protective film 20 is formed at the entire surface 
thereof, including the pixel electrodes 12a. An electro-luminescent (EL) layer 13, including a 
hole-transporting layer 1 3a, an emittmg layer 1 3b and an electron-transporting layer 1 3c, is 
disposed on the protective film 20. A metal electrode 14 is formed on the EL layer 13. A seal 
cover plate 17 contains a moisture-absorbing agent 18 and is attached with a supporting film 19 
formed fi-om a semi-transmitting film. A sealant 16 is used to join the transparent substrate 1 1 
and the seal cover plate 17. 

[0037] The switching devices 1 2b consist of thin film transistors. Herein, the pixel electrodes 
12a are used as anode electrodes while the metal electrode 14 is used as a cathode electrode. 
[0038] The ELD fiirther includes a heat-exhausting layer 2 1 for preventing an exposure of the 
metal electrode 14, and a protective film 15 provided over the metal electrode 14 to prevent 
exposure of the metal electrode 14. 

[0039] Moisnire is removed by the moisture-absorbing agent 18. The seal cover plate 17 and 
the transparent substrate 1 1 adhere to each other imder an inactive gas atmosphere to thereby fill 
an inactive gas between the seal cover plate 17 and the transparent substrate 1 1 . 
[0040] The protective film 1 5 has a single-layer structure of a moisture-absorbing layer or a 
moisture-proof layer, or a multi-layer structure built with said two layers. 
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[0041] The heat-exhausting layer 2 1 may be formed by depositing, coating or taping a carbon 
group material or other material having a good thermal conductivity. Said carbon group material 
may include, for example, DLC, a-C:H, Graphite, a carbon film or a carbon sheet. 
[00421 The seal cover plate 1 7 may be, for example, formed from a glass, a plastic or a canister. 
The moisture-absorbing agent 18 may be made from a fine powder containing, for example, BaO, 
CaCOj, zeolite, silicagel or alumina. The fine powder is put in the seal cover plate 17 and is 
attached with the supporting film 19, which may be formed of, for example, paper or Teflon. 
Herein, it is essential to form the moisture-absorbing agent 1 8 flatly and evenly. 
[0043] Hereinafter, a method of fabricating the above-mentioned ELD will be described. 
B [0044] First, the pixel electrodes 12a may be formed from an indium thin oxide (ITO) 
g transparent electrode on the transparent substrate 1 1 . Next, the EL layer 1 3 is formed by 

disposing tlie hole-transporting layer 13a, the emitting layer 13b and the electron-transporting 
layer 13c sequentially. The metal electrode 14, the protective film 15 formed from at least one of 
a moisture-absorbing layer and a moisture-proof layer on the metal electrode 14 and the heat- 
exhausting layer 21 are provided in turn. Consequently, the seal cover plate 17, in which the 
moisture-absorbing agent 18 is supported by the supporting film 19, is attached to the transparent 



£0 

m 

1=4 



substrate 1 1 by means of the sealant 16, which may be, for example, an epoxy resin. 
[0045] Fig. 3 is a section view showing a structure of an active matrix ELD according to a 
second embodiment of the present invention. 

[0046] Referring to Fig. 3, the ELD according to the second embodiment has elements 
identical to the ELD in Fig. 2 except that the heat-exhausting layer 21 is provided on the upper 
portion of the seal cover plate 17 rather than the upper portion of the metal electrode 14. 
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[0047] In the ELD, the heat-exhausting layer 2 1 may be further provided to prevent exposure 
of the metal electrode 14, and a protective fihn 15 may be further provided over the metal 
electrode 14, The protective film 15 may be included to prevent exposure of the metal electrode 
14. 

[0048] The protective fihn 1 5 has a single-layer structure of a moisture-absorbing layer or a 
moisture-proof layer, or a muhi-layer structure built with said two layers. 
[0049] The heat-exhausting layer 2 1 may be formed by depositing, coating or taping a carbon 
group material or other material having a good thermal conductivity. Said carbon group material 

p may include, for example, DLC, a-C:H, Graphite, a carbon film or a carbon sheet. 

■P . . 

ry [0050] The seal cover plate 1 7 may be, for example, formed from a glass, a plastic or a canister. 

i The moisture-absorbing agent 1 8 may be made from a fine powder containing, for example, BaO, 

^ CaCOs, zeolite, silicagel or alumina. The fine powder is put in the seal cover plate 7 and is 

J attached with the supporting film 9ywhich may be formed of, for example, paper or Teflon. 

Accordingly, the moisture-absorbing agent 1 8 is formed flatly and evenly. 



[0051] Moisture is removed by the moisture-absorbing agent 18. The seal cover plate 17 and 
the transparent substrate 1 1 adhere to each other under an inactive gas atmosphere to thereby fill 



an inactive gas between the seal cover plate 17 and the transparent substrate IT" 
[0052] Hereinafter, a method of fabricating the above-mentioned ELD will be described. 
[0053] First, the pixel electrodes 1 2a may be formed from an ITO transparent electrode on the 
transparent substrate 11. Next, the EL layer 13 is formed by disposing the hole-transporting 
layer 13a, the emitting layer 13b and the electron-transporting layer 13c, sequentially. The metal 
electrode 14, the protective film 15 formed from at least one of a moisture-absorbing layer and a 
moisture-proof layer on the metal electrode 14 and the heat-exhausting layer 21 are provided in 
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turn. Subsequently, the seal cover plate 17, in which the moisture-absorbing agent 18 is 
supported by the supporting film 19, is attached to the transparent substrate 1 1 by means of the 
sealant 16, which may be, for example, an epoxy resin. Finally, the heat-exhausting layer 21 is 
formed on the seal cover plate 17. 

[0054] Fig. 4 is a section view showing a structure of an active matrix ELD according to a third 
embodiment of the present invention. 

[0055] Referring to Fig. 4, the ELD includes scaiming lines and data lines arranged on a 
transparent substrate 1 1 in a matrix including pixel areas. Switching devices 12b are provided at 
intersections of the scanning lines and the data lines. Pixel electrodes 12a are electrically 
connected to the switching devices 12b and provided at the pixel areas and formed from 
transparent electrodes. A protective film 20 is formed at the entire surface thereof, including the 
pixel electrodes 12a. An electro-luminescent (EL) layer 13, including a hole-transporting layer 
13a; an emitting layer 13b and an electron-transporting layer 13c, is disposed on the protective 
film 20. A metal electrode 14 is formed on the EL layer 13. A protective film 15 is provided at 
the upper portion of the metal electrode 14 to prevent exposure of the metal electrode 14. A 
heat-exhausting layer 21 is provided for preventing exposure of the protective film 15. 
[0056] Herein, the heat-exhausting layer 21 may be provide^onlyoiTtfiri^pWpdrtiUn 
protective film 15. 

[0057] The protective film 15 may have a single-layer structure of a moisture-absorbing layer 
or a moisture-proof layer, or a multi-layer structure built with said two layers. 
[0058] The heat-exhausting layer 21 may be formed by depositing, coating or taping a carbon 
group material or other material having a good thermal conductivity. Said carbon group material 
may include, for example, DLC, a-C:H, Graphite, a carbon film or a carbon sheet. 
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[0059] Hereinafter, a method of fabricating the above-mentioned ELD will be described. 
[0060] First, the pixel electrodes 12a may be formed from an ITO transparent electrode on the 
transparent substrate 1 1 . Next, the EL layer 1 3 is formed by disposing the hole-transporting 
layer 13a, the emitting layer 13b and the electron-transporting layer 13c, sequentially. 
Consequently, the metal electrode 14, the protective film 15 formed from at least one of a 
moisture-absorbing layer and a moisture-proof layer on the metal electrode 14 and the heat- 
exhausting layer 21 are provided in turn. 

[0061] Fig. 5 is a section view showing a structure of an active matrix ELD according to a 
fourth embodiment of the present invention. 

[0062] Referring to Fig. 5, the ELD includes scanning lines and data lines arranged on a 
transparent substrate 1 1 in a matrix including pixel areas. Switching devices 12b are provided at 
intersections of the scanning lines and the data lines. Pixel electrodes 12a are electrically 
coimected to the switching devices 12b and provided at the pixel areas and formed from 
transparent electrodes. A protective film 20 is formed at the entire surface thereof, including the 
pixel electrodes 12a. An electro-luminescent (EL) layer 13, including a hole-transporting layer 
13a, an emitting layer 13b and an electron-transporting layer 13c, is disposed on the protective 
film 20. A metal electrode 14 is formed oFthe EL layer HT^A protectrvFHliirrs iTpromea'ar 
the upper portion of the metal electrode 14 to prevent exposure of the metal electrode 14. A 
heat-exhausting layer 21 may be provided to prevent exposure of the protective film 15. A seal 
cover plate is provided at the upper portion of the heat-exhausting layer 21 to seal the EL layer 
13. A sealant 16 is provided for adhering the seal cover plate 17 to the transparent substrate 1 1 
at the periphery of an emitting area in which the pixel electrodes 12a cross the metal electrode 14 
to form pixels. 
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[0063] Herein, the heat-exhausting layer 2 1 may be provided on the upper portion of the 
protective film 15. 

[0064] The protective film 1 5 may have a single-layer structure of a moisture-absorbing layer 
or a moisture-proof layer, or a multi-layer structure built with said two layers. 
[0065] The heat-exhausting layer 2 1 may be formed by depositing, coating or taping a carbon 
group material or other material having a good thermal conductivity. Said carbon group material 
may include, for example, DLC, a-C:H, Graphite, a carbon film or a carbon sheet. 
[0066] Hereinafter, a method of fabricating the above-mentioned ELD will be described. 
[0067] First, the pixel electrodes 12a may be formed firom an ITO transparent electrode on the 
transparent substrate 1 1. Next, the EL layer 13 is formed by disposing the hole-transporting layer 
13a, the emitting layer 13b and the electron-transporting layer 13c, sequentially. The metal 
electrode 14, the protective film 15 formed from at least one of a moisture-absorbing layer and a 
moisture-proof layer on the metal electrode 14 and the heat-exhausting layer 21 are provided in 
turn. Consequently, the seal cover plate 17 is attached to the transparent substrate 11 by means 
of the sealant 16, which may be, for example, an epoxy resin. 

[0068] Fig. 6 is a section view showing a structure of an active matrix ELD according to a fifth 
embodiment of the present invention. 

[0069] Referring to Fig. 6, the ELD includes scanning lines and data lines arranged on a 
transparent substrate 31 in a matrix including pixel areas. Switching devices 32b are provided at 
intersections of the scanning lines and the data Imes. Pixel electrodes 32a are electrically 
connected to the switching devices 32b and provided at the pixel areas and formed firom 
transparent electrodes. A protective film 40 is formed at the entire surface thereof, including the 
pixel electrodes 32a. An electro-luminescent (EL) layer 33, including a hole-transporting layer 
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33a, an emitting layer 33b and an electron-transporting layer 33c, is disposed on the protective 
film 40. A metal electrode 34 is formed on the EL layer 33. A seal cover plate 37 is formed in a 
plane shape to seal the EL layer 33. A sealant 36 is provided for adhering the seal cover plate 37 
to the transparent substrate 31 at the periphery of an emitting area in which the pixel electrodes 
32a cross the metal electrode 34 to form pixels. 

[0070] Herein, the seal cover plate 37 and the transparent substrate 3 1 are joined with the 
sealant 36, which may be, for example, an epoxy resin, in accordance with the encapsulation 
method. ; 
[0071] The ELD further includes a metal thin film 4 1 made from a metal having a better 
hydrophile than the seal cover plate 37, an excellent adhesiveness and a high thermal 
conductivity. This metal thin film 41 adheres to the entire surface of the seal cover plate 37. 
[0072] The seal cover plate 37 may be formed, for example, fi-om a glass, a plastic or a canister. 
The moisture-absorbing agent 38 may be made fi-om a fine powder containing, for example, BaO, 
CaCOj, zeolite, silicagel or alumina. This fine powder is put in the seal cover plate 37 and is 
attached with the supporting film 39, which may be formed of, for example, paper or Teflon. 
Accordingly, the moisture-absorbing agent 38 is formed flatly and evenly. 
[0073] Moisture is removed by the moisture-absorbing agent 3 87The seal cover platF3"/'Sm 
the transparent substrate 3 1 adhere to each other under an inactive gas atmosphere to prevent 
deterioration caused by moisture and oxygen. 

[0074] Fig. 7 is a section view showing a structure of an active matrix ELD according to a sixth 
embodiment of the present invention. 

[0075] Referring to Fig. 7, the ELD includes scanning lines and data lines arranged on a 
transparent substrate 3 1 in a matrix including pixel areas. Switching devices 32b are provided at 
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intersections of the scanning lines and the data lines. Pixel electrodes 32a are electrically 
. connected to the switching devices 32b and provided at the pixel areas and formed from 
transparent electrodes. A protective film 40 is formed at the entire surface thereof, including the 
pixel electrodes 32a. An electro-luminescent (EL) layer 33, including a hole-transporting layer 
33a, an emitting layer 33b and an electron-transporting layer 33c is disposed on the protective 
film 40. A metal electrode 34 is formed on the EL layer 33. A seal cover plate 37 is formed in a 
plane shape to seal the EL layer 33. A sealant 36 is provided for adhering the seal cover plate 37 
to the transparent substrate 31 at the periphery of an emitting area in which the pixel electrodes 
32a cross the metal electrode 34 to form pixels. 
^ [0076] The ELD fiirther includes a metal thin film 42 made fi-om a metal having a better 
hydrophile than the seal cover plate 37, an excellent adhesiveness and a high thermal 
conductivity. 

t^. [0077] Herein, the seal cover plate 37 and the transparent substrate 3 1 are joined with the 

sealant 36, which may be, for example, an epoxy resin, in accordance with the encapsulation . 
method. 

[0078] The seal cover plate 37 may be formed, for example, from a glass, a plastic or a canister. 
""^Emoisture-aSorBing agent 381nay be made^ti^mTTl£el)owciF^Sffl^ 
CaCOj, zeolite, silicagel or alumina. The fine powder is put in the seal cover plate 37 and is 
attached with the supporting fihn 39, which may be formed of, for example, paper or Teflon. 
Accordingly, the moisture-absorbing agent 38 is formed flatly and evenly. 
[0079] Moisture is removed by the moisture-absorbing agent 38. The seal cover plate 37 and 
the transparent substrate 3 1 adhere to each other under an inactive gas atmosphere to prevent a 
deterioration caused by a moisture and an oxygen. 



lu 
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[0080] In particular, the metal thin film 42 is formed on an area of the seal cover plate 37 at 
which the moisture-absorbing agent 38 is not attached to the supporting film 39. 
[0081] Fig. 8 is a section view showing a structure of an active matrix ELD according to a 
seventh embodiment of the present invention. 

[0082] Referring to Fig. 8, the ELD includes scanning lines and data lines arranged on a 
transparent substrate 31 in a matrix including pixel areas. Switching devices 32b are provided at 
intersections of the scanning lines and the data lines. Pixel electrodes 32a are electrically 
connected to the switching devices 32b and provided at the pixel areas and formed fi-om 
transparent electrodes. A protective film 40 is formed at the entire surface thereof, including the 
pixel electrodes 32a. An electro-luminescent (EL) layer 33 including a hole-transporting layer 
33a, an emitting layer 33b and an electron-transporting layer 33c, is disposed on the protective 
S film 40. A metal electrode 34 is formed on the EL layer 33. A seal cover plate 37 is formed in a 
plane shape to seal the EL layer 33. A sealant 36 is provided for adhering the seal cover plate 37 

nj 

^ to the transparent substrate 3 1 at the periphery of an emitting area in which the pixel electrodes 

n 32a cross the metal electrode 34 to form pixels. 

[0083] The ELD fiirther includes a metal thin film 43 made fi-om a metal having a better 
hydrophile than the seal cover plate 37, an excellent adl^siveness and a'ffigirfhermal 
conductivity. 

[0084] Herein, the seal cover plate 37 and the transparent substrate 31 are joined with the 
sealant 36, which may be, for example, an epoxy resin, in accordance with the encapsulation 
method. 

[0085] The seal cover plate 37 may be formed, for example, fi-om a glass, a plastic or a canister. 
The moisture-absorbing agent 38 may be made from a fine powder containing, for example, BaO, 



1-WA/I703698.I 



17 



CaCOj, zeolite, silicagel or alumina. The fine powder is put in the seal cover plate 37 and is 
attached with the supporting film 39, which may be formed of, for example, paper or Teflon. 
Accordingly, the moisture-absorbing agent 38 is formed flatly and evenly. 
[00861 Moisture is removed by the moisture-absorbing agent 38. The seal cover plate 37 and 
the transparent substrate 3 1 adhere to each other under an inactive gas atmosphere to prevent a 
deterioration caused by moisture and oxygen. 

[0087] In particular, the metal thin fihn 43 is formed on an area of the seal cover plate 37 at 
which the moisture-absorbing agent 38 is not attached to the supporting film 39, and on an area 
of the seal cover plate 37 other than an area at which the seal cover plate 37 and the transparent 
substrate 3 1 are joined to each other by means of the sealant 36. 

[0088] Accordingly, the ELDs according to the first to fourth embodiments provide a heat- 
exhausting layer 21, which may be made fi-om a carbon group material or other material having a 
good thermal conductivity at the inner side or the outer side of the seal cover plate 17 for 
encapsulating the ELD to easily exhaust heat generated upon the driving of the panel of the ELD, 
thereby preventing an excessive deterioration of the device to improve a response thereof 
[00891 Also, the ELD's according to the fifth to seventh embodiments of the present invention 
are formed fi-om a material tiSat induces a disffibutidn eftect^f fieS"gene'ra^^ iiporrttre"tofffg~oi 
the EL device to have high stability and response, so that it becomes possible to manufacture an 
EL device that can improve thermal conductivity and simplify its fabrication process. 
[0090] As described above, according to the present invention, the metal thin film having a 
good thermal conductivity and a low surface energy is provided on the planar seal cover plate, so 
that it becomes possible to manufacture a device having a light weight and a small thickness tiiat 
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compensates for thermal stability. Also, heat generating from the EL device can be effectively 
distributed to improve stability and response. 

[0091] Furthermore, according to the present invention, the heat-exhausting layer is formed 
from a carbon group material or other material having good thermal conductivity at the inner 
side or the outer side of the seal cover plate to easily exhaust heat generated upon driving of the 
panel of the ELD, thereby preventing an excessive deterioration of the device to improve a 
response thereof. 

[00921 It will be apparent to those skilled in the art that various modifications and variations 
t can be made in the electro-lumiscence device of the present invention without departing from the 

m spirit or scope of the invention. Thus, it is intended that the present invention cover the 

Q ' 
modifications and variations of this invention provided they come within the scope of the 

05 . . 

5^ appended claims and their equivalents. 

a . 

ra 
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